concentrations, which differed between men and women: women showed a steady increase in concentration with age, whereas concentrations in men did not increase appreciably after the age of 40, which may partly explain sex differences in the prevalence of coronary heart disease.
Introduction
Differences in blood cholesterol concentrations explain much of the cross cultural variation in the prevalence of coronary heart disease.' In high risk populations there is a linear association between cholesterol concentrations and the incidence of coronary heart disease. 2 The proportion of energy intake derived from saturated fat is an important determinant of differences in blood cholesterol KLIM McPHERSON, J I MANN concentration among populations.' In epidemiological studies of people in populations with high prevalence of coronary heart disease, however, the effect ofdietary factors on lipid concentrations is less striking.3 Several studies have shown lower cholesterol concentrations in vegetarians than in those who eat meat,46 but few data are available for vegans and fish eaters. Vegetarian diets and high intakes of fish are associated with reduced risk of coronary heart disease.7-'-We collected blood samples from vegans, vegetarians, fish eaters, and meat eaters to study in more detail the effect ofdiet on lipoprotein cholesterol concentrations in the British population, in whom cholesterol concentrations and the prevalence of coronary heart disease are among the highest in the world. Triglyceride concentrations were not measured because blood samples were not collected under standard (fasting) conditions. We have shown previously that lipid analyses may be made successfully on blood samples sent by first class post." difference was reversed, resulting in similar mean concentrations for men and women overall. On the other hand, high density lipoprotein cholesterol concentrations were higher in women (mean 1-72 mmol/l) than men (1-47 mmol/l) but did not show any trends with age. Despite the profound differences in concentrations of total and low density lipoprotein cholesterol among the diet groups, diet did not have a significant influence on the effects of age and sex described above. In vegan men there did not seem to be any increase up to the age of 60, but the numbers in each age group were small and insufficient for us to be certain.
Subjects and methods

Discussion
Rural Africans, Asians, and other people whose diets are low in saturated fat and animal protein and high in complex carbohydrate have low blood cholesterol concentrations and prevalences of coronary heart disease. 14 Mediterranean populations also have lower cholesterol concentrations and prevalences ofcoronary heart disease than those in Britain, perhaps because their diet is high in monounsaturated and polyunsaturated fatty acids.'"5 Although various dietary 'manipulations (reducing saturated fat intake, increasing the ratio of polyunsaturated or monounsaturated fatty acid intake to saturated fatty acid intake, or increasing intake of soluble fibre) can reduce blood cholesterol concentrations,'6 relatively few studies have shown an association between dietary characteristics and lipid concentrations within populations. 3 Shekelle et al, however, found a relation between blood cholesterol concentration and the ratio of polyunsaturated fatty acid intake to saturated fatty acid intake; various dietary scores that described fat intake were also related to cholesterol concentrations."
Our data confirm the findings of several other studies that lower concentrations of total and low density lipoprotein cholesterol are found in vegetarians than in meat eaters." In addition, we showed that those who regularly ate fish (but no meat) had concentrations similar to those in vegetarians and that vegans had lower concentrations than those in any of the other dietary groups. These differences were not explained by differences in the age and sex structures of the groups. Apart from the obvious differences in intakes of animal protein, vegetarians and vegans have higher intakes of dietary fibre and total carbohydrate and a higher ratio of polyunsaturated fatty acid intake to saturated fatty acid intake than meat eaters. The participants in this study were volunteers who agreed to complete a dietary questionnaire and give a blood sample; such people are not necessarily representative of the dietary groups from which they are drawn. In particular, the meat eaters used alcohol and tobacco less than the general population and may well also have had a healthier diet; this, however, would probably have reduced rather. than increased the differences in blood lipid concentrations among the diet groups. All these dietary characteristics may contribute to the low concentrations of total and low density lipoprotein cholesterol, which might, in turn, partly explain the reduced standardised mortality ratios for coronary heart disease observed in American7 and Dutch8 Seventh Day Adventists (most of whom are vegetarian) and British vegetarians. 9 High concentrations of high density lipoprotein cholesterol may help to protect some people in high risk populations against coronary heart disease, although data from the British regional heart study have not shown high density lipoprotein cholesterol concentration to be an independent risk factor for ischaemic heart disease.'8 The finding of similar-concentrations in vegans, vegetarians, and meat eaters suggests that high concentrations of high density lipoprotein cholesterol might be less important when concentrations of low density lipoprotein cholesterol are low. Kromhout et al showed an inverse relation between risk of coronary heart disease and the amount of fish eaten'0; the higher concentration of high density lipoprotein cholesterol that we found in fish eaters might partly account for this.
Blood cholesterol concentration has been shown to increase with age in several studies carried out in affluent societies. Tbhe size of the groups'in this study allowed, for the first tim-e, the effects of age and sex on concentrations of total and low density lipoprotein cholesterol in different dietary groups to be examined. In the younger age groups women had lower concentrations than men. In all dietary groups, however, women showed a steep and continuous rise with age up to the age of 60, whereas concentrations in men did not increase appreciably after the age of 40, so that after 50 concentrations were higher in women than men in all groups. Whether this was a cohort effect as opposed to a physiological effect of age is difficult to determine in a single cross sectional study. This sex difference, which has also been shown in other studies,'9 may in part be due to the change in hormonal state at the time of the menopause, although the study by McPherson et al found no difference between premenopausal and postmenopausal women of similar age. 20 Miller suggested that a defect in activity of the low density lipoprotein receptor acquired in healthy subjects during aging may contribute substantially to the incidence of coronary heart disease.2' This does not, however, account for the sex differences we observed, which may partly explain the sharp increase in the incidence of coronary heart disease in women after the menopause. Recent data have suggested that a 10% reduction in cholesterol concentration might be associated with a 30% reduction in the incidence ofcoronary heart disease.2 Our data suggest that in Britain the incidence ofcoronary heart disease may be 24% lower in lifelong vegetarians and 57% lower in lifelong vegans than in meat eaters. Follow up of the groups we studied may confirm this, as well as providing an opportunity of studying further the relation between low cholesterol concentrations and the incidence of cancer.
